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controls and stomach cancer patients was detected, but was not sta-
tistically significant. The negative association between consumption
of fresh fruits and vegetables and gastric cancer incidence reported
in these two studies also suggests a possible causative role for
nitrate, nitrite, and/or N-nitroso compounds.

Despite the valuable research opportunities, studies in certain
occupational groups, such as rubber-industry workers, have not ex-
amined the exposure to nitrate, nitrite, or N-nitroso compounds in
those who have developed cancer.

In summary, epidemiological studies have failed to provide
convincing evidence that exposure is associated with cancer. Future
studies to examine this association will require clearly defined
populations, well-documented conditions of exposure for an adequate
length of time, and documentation that the exposed individuals and
not the controls are getting the cancers. In addition, alternative
causations such as the presence of other, possibly carcinogenic
substances in the environment must also be considered.

Data on Animals. The data on the carcinogenicity of nitrate
and nitrite in animals are not definitive. However, there is con-
vincing evidence that nitrite can react with nitrosatable agents
in the acidic conditions of the stomach to produce N-nitroso com-
pounds, most of which, when adequately tested in animals, have
been proven to be carcinogenic.  The impact of in vivo formation
of N-nitroso compounds on cancer induction in humans cannot be
determined with precision because the amounts of N-nitroso compounds
formed following administration of nitrite and amines or amides
at the low doses to which humans are normally exposed are not yet
known. A further complication is the wide range (three orders of
magnitude) in the carcinogenic potency of the various nitrosamines.

In estimating the extent to which humans are exposed as a
result of such nitrosation reactions, it is important to use peak
concentrations of nitrite and nitrosatable agents such as those that
may occur after a meal, rather than the average daily intake,
if meaningful results are to be obtained. It may also be helpful
to focus on the importance of N-nitroso compound formation when
higher levels of nitrosatable agents, such as certain drugs, are
deliberately administered.

The original observations of Mirvish and his colleagues (1972b)
that the formation of nitrosamines is inhibited by ascorbic acid have
been confirmed, and a variety of nitrosation inhibitors (e.g., ascorbic
acid) and accelerators (e.g., certain phenols) have been discovered.
Again, there is a need for a more quantitative assessment of the
availability of inhibitors and accelerators in the gastric contents
of humans and animals, or in normal and specialized diets, to permit
an adequate assessment of the hazards of in vivo nitrosation (see
Chapter 6).